To accommodate future growth

in rural and suburban areas of
our state, we will depend more
on alternative septic-tank-soil-
treatment systems (septic
systems). However, as we use
more complex and sophisticated
types of septic systems, we must
also use more sophisticated
programs for maintaining these
systems through their entire life
cycle.

The legal means for establish-
ing sophisticated wastewater
management programs have
existed for some time in North
Carolina; however, few
communities or counties have
used these programs to manage
septic systems. Recent changes in
state septic system rules will
provide an incentive for
communities to become involved
in this process. This publication
explains why these management
programs are necessary and
briefly introduces 12 options for
implementing them.
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Management of Single Family and
Small Community Wastewater
Treatment and Disposal Systems

The Need for More Sophisticated

Wastewater Management

Large regional sewage treatment
plants are not economical for many
rural areas. Also, some mechanical
treatment plants may not meet in-
creasingly stringent water quality
limits for wastewater discharge into
streams, rivers, lakes, and sounds.
Therefore, rural development in
North Carolina depends upon the
proper use of septic systems. Forty
to sixty thousand of these systems
are installed or repaired each year in
our state.

There are several different kinds
of septic systems. Conventional sep-
tic systems are the simplest and are
described in Agricultural Extension
Service publication AG-439-13,
Septic Systems and Their Mainte-
nance. Some modified conventional
systems (such as artificial drainage
systems) and alternative systems
(such as low-pressure pipe systems)
are more complex and require more
maintenance. Agricultural Extension
Service publications in the AG-439
series, Septic System Options for
Difficult Sites and Low-Pressure
Pipe Alternative Septic Systems de-
scribe these systems more com-
pletely.

The suitability of a building site
for on-site sewage treatment and
disposal depends upon soil and site
conditions. Many sites that are suit-

able for conventional systems have
already been developed, leaving less
suitable sites for future use. Conse-
quently, modified conventional and
alternative septic systems may be-
come more important for future land
development.

These systems can function satis-
factorily if they are used and main-
tained properly. However, a recent
study in North Carolina found that
many alternative septic systems
(such as low-pressure pipe systems
and sand mound systems) were not
being adequately maintained. With-
out maintenance, alternative sys-
tems failed twice as often as con-
ventional systems. The lack of a
maintenance program was a major
cause of poor system performance
for about 40 percent of the alterna-
tive systems studied.

Therefore, to protect the environ-
ment and public health, alternative
systems such as low-pressure pipe
(LPP) systems need more intensive
maintenance than is currently re-
quired for conventional systems.
Even a number of modified conven-
tional systems require more mainte-
nance than usually given to conven-
tional systems. For instance, sedi-
ment that has accumulated in open
drainage ditches must be removed
periodically if artificial drainage
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systems are to perform as designed.
Other more sophisticated on-site
wastewater treatment and disposal
options require even more mainte-
nance. Sand filters, chlorinators,
ultraviolet light and ozone disinfec-
tion units, home aerobic package
treatment plants, and constructed
wetlands could possibly be used on

a regular basis in the future if ade-
quate maintenance could be en-
sured. Likewise, large septic sys-
tems that serve condominiums, sub-
divisions, and small communities
require greater oversight and main-
tenance than is normally given to
the conventional septic system.

Wastewater Management Options

State rules concerning septic sys-
tems have changed recently (North
Carolina Administrative Code, Title
10, Subchapter 10A Section .1900
Sewage Collection, Treatment, and
Disposal Systems, effective June 30,
1990). These rules require that cer-
tain types of septic systems must be
maintained in the future by a “man-
agement entity” (formal organiza-
tion that performs the maintenance
tasks), with oversight by the local
health department. Owners of these
septic systems will be required to
establish a contract with specific
management groups. These may be
public agencies (such as city or
county governments) or privately
owned entities (such as public utili-
ties or certified wastewater system
operators). The state rules classify
sewage treatment and disposal sys-
tems into six different categories
(Type 1 through Type 6), depending
on system complexity and size and
on their long-term maintenance
needs.

Type 1 through Type 3 systems
include the conventional system,
privy, and other similar systems.
Type 4 through Type 6 systems are
more complex. They include the
low-pressure pipe system, sand filter
pretreatment unit, home aerobic
treatment plant, open ditch drainage
used for more than one home,
pumped drainage system, large
multifamily or commercial septic
system, and others.

Inspections and routine mainte-
nance by a management entity will

be required for newly installed or
repaired Type 4, 5, and 6 systems
after January 1, 1992. The fre-
quency of these inspections ranges
from twice a year to five times a
week, depending upon system size
and complexity. The type of man-
agement entity, the system inspec-
tion and monitoring frequency, and
the requirements for a certified op-
erator are specified in the rules for
each type of system. Improvement
permits cannot be issued for Type 4,
5, and 6 systems after July 1, 1991
unless an appropriate management
entity is authorized, funded, and
considered operational. Also, all
currently existing Type 5 and Type
6 systems must be inspected and
maintained by a management entity
after January 1, 1992.

Because some of these require-
ments could change you may want
to contact your local health depart-
ment. They can provide up-to-date
information about specific require-
ments of the laws and rules and
about their implementation dates.

Management of a network of on-
site and small community systems
presents different challenges from
management concerns typical of
large regional sewage treatment
plants. Once a septic system has
been designed, installed properly,
and approved by the local health
department, the management entity
must ensure that all system compo-
nents function properly. Responsi-
bilities include monitoring and in-
specting the septic system to ensure

Table 1. Institutional
Options for Wastewater
Management in

North Carolina

Direct Management

City

County

Intergovernmental contract
Joint management agency
County service district

County water and sewer district

Specially Created
Governmental Units

Sanitary district

Water and sewer authority
Metropolitan water district
Metropolitan sewer district

Private Parties
For profit
Nonprofit

that routine operation, maintenance,
and repair procedures are followed.
These activities might also include
assisting in rehabilitating systems
that are not performing properly, as
well as pumping, treating, and dis-
posing of septage (solids accumu-
lated in the septic tank). In some
cases management entities might
also monitor the performance of in-
novative septic systems and educate
the public.

Selecting a management system
is just as important as choosing ap-
propriate technologies for address-
ing the community’s wastewater
disposal needs. The reliability of the
management entity may ultimately -
determine the range of wastewater
treatment and disposal options that
can be used effectively in a commu-
nity.

There are at least 12 possible in-
stitutional options for wastewater
management in North Carolina
(Table 1). Each option has its own
organizational structure and powers
of operation. Some options are more
appropriate than others for manage-
ment of individual on-site systems.
These 12 alternatives may be di-
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vided into three basic categories: di-
rect management by a public
agency; management by a special
governmental unit; and management
by a private party. Each of these so-
lutions has advantages and disad-
vantages.

Direct Management

The direct management category in-
cludes six different possibilities.
Some of the features of each man-
agement group for family and small
community wastewater systems are
briefly outlined here.

City or County

Both of these governmental units
have very broad powers as a pos-
sible management entity. They may
levy property taxes; impose special
assessments; issue general obliga-
tion and revenue bonds; set fees,
rates, charges, and penalties; con-
demn land; and establish rules and
regulations. Both may serve outside
their boundaries. Both have elected
governing bodies and, with respect
to any given area, would have as
strong a financial base as any other
alternative.

Much of the need for manage-
ment is likely to be for wastewater
systems outside the city. Moreover,
many cities are small in both area
and population and may have lim-
ited financial and management re-
sources.

County governments, on the
other hand, have jurisdiction over a
much larger area and in most cases
have superior financial resources.
They are already organized,; thus,
relatively little money or time need
be expended to establish the organi-
zation for the management arrange-
ments.

Furthermore, many cities and
counties already have in place a
management organization that is
providing some wastewater manage-
ment services. Simply enlarging
these to assume increased responsi-
bilities should usually be fairly easy
to accomplish.

Intergovernmental Contract

In North Carolina, any two units of
government may contract to accom-
plish jointly what each is authorized
to do separately. This flexibility
makes it possible for two or more
units to share financing and policy
making while preserving the advan-
tages of a single management entity.
For example, if the small wastewa-
ter systems to be managed are prin-
cipally in the unincorporated area of
a county, the county government
might take the lead in establishing
rules, regulations, and financing. It
might then contract with a city
within the county to take on the re-
sponsibility for management of the
small systems in the rural area of
the county.

Joint Management Agency

The joint management agency is a
special form of intergovernmental
agreement or contract. In the typical
intergovernmental contract, the
management staff is employed by
one or more of the participating
units. In the pure joint management
agency; all employees are attached
to the agency, which is separate
from any of the participating units.
The main advantage of the joint
management agency is that it may
make joint action possible. Each of
the participating units is sometimes
unwilling for the staff to report to
another unit but is willing to cooper-
ate if the staff is independent. The
direct financial resources of the joint
management agency are limited to
fees and charges. A joint agency
does not have taxing power and may
not own real estate. By the same to-
ken, it may not issue general obliga-
tion bonds.

County Service District

A county service district is simply
an area of a county (defined by the
county commissioners) that needs
some authorized service that the
commissioners want to finance with
a special property tax. This service
is one not needed elsewhere in the
county or one needed at a higher

level in the designated district than
elsewhere in the county. The county
service district is not a separate unit
of government; it has no governing
body. The services in the district are
under the control and direction of
the county commissioners. The
management team that provides the
services is made up of county em-
ployees.

County Water and Sewer District
This is a separate unit of govern-
ment governed by the board of
county commissioners. The sole rea-
son for creating such a unit is to es-
tablish a means of issuing general
obligation bonds with the vote on
bond issuance confined to the dis-
trict (in contrast to bonds for a
county service district, which must
be approved by voters in the entire
county). Because county commis-
sioners act as the governing body of
the district, a county water and
sewer district has almost as much
flexibility in providing wastewater
services as does a county govern-
ment. However, the county’s author-
ity to require connections does not
extend to a system operated in a dis-
trict.

A major advantage of using a
city or county government as the
management entity is that these
units have authority over both the
management of wastewater systems
and the regulation of land use. Of all
the management entities discussed
here, only city and county govern-
ments have general police powers
and express authority to regulate
land use in the form of zoning, sub-
division control, building inspec-
tions, the establishment of historic
districts, and the like.

Special Governmental Units

Five types of specially created gov-
ernmental units are now authorized
by general law in North Carolina.
Four are separate and independent
units once established, and they are
discussed here. The fifth type, the
county water and sewer district, is
directed by the county commission-
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ers because its members also serve
as the district’s governing board.
For this reason it was classified ear-
lier as one of the “direct manage-
ment” entities.

All four special governmental
units have the advantage of being
focused — water and sewer services
are usually their principal functions.
Thus they may center their attention
on a single purpose. In general, all
have more limited financial flexibil-
ity and less borrowing capacity than
the counties in which they are
located. They do not have the
authority to regulate land use and
development.

Sanitary District

A sanitary district is formed with the
consent of a majority of the owners
of real property and has an elected
governing body. Most districts’ ma-
jor function is to provide water and
sewer services, but they also are au-
thorized to provide solid waste col-
lection, fire protection, ambulance
and rescue services, and mosquito
control. Organization of a large area
is difficult because a majority peti-
tion from landowners is required.
With an elected board, the sanitary
district is politically accountable in
the same manner as a city or a
county. Its financial resources are
typically not as great as those of the
county in which it is located.

Water and Sewer Authority

This entity is created by other gov-
ernmental units, usually cities and
counties, and is governed by a board

whose members are appointed by
the creating units. An authority does
not have general taxing power and
may not issue general obligation
bonds but may issue revenue bonds.
It may cover several jurisdictions or
portions of jurisdictions. Its financ-
ing powers are extensive and in-
clude the authority to levy special
assessments for improvements.

Metropolitan Water District

This district may be created by one
or more political subdivisions, usu-
ally cities and counties, within a
given county. It has appointed
boards with the power to levy taxes
and issue general obligation and
revenue bonds; it may not impose
special assessments. Like the water
and sewer authority, it has no power
to regulate land use and is author-
ized to provide only water and
sewer services.

Metropolitan Sewer District

This agency is formed by cooperat-
ing political subdivisions, including
unincorporated areas, and may
cover more than one county or parts
of more than one county. It is essen-
tially the same type of organization
as the metropolitan water district
except that it may provide only
sewer services. Thus it has truly spe-
cial-purpose and single-purpose
units. In providing sewer services, it
has the same powers that metropoli-
tan water districts possess with re-
spect to rates and charges, taxing,
and borrowing.

Private Entities

Private entities may be operated for
profit or may be nonprofit. Each is
established under general law. Two
types of private entities are regu-
lated public utilities and certified
wastewater system operators. A ma-
jor disadvantage of the for-profit
corporations is that they are gener-
ally not eligible to receive state and
federal grants directly. They may, of
course, carry out public purposes
under contracts with a public agency
in most cases. Thus, for example, a
county could contract with a private
for-profit or nonprofit company to
manage small wastewater facilities.
As an alternative, the contract could
call for the private entity to provide
the facilities and also to operate and
maintain them. The basic financial
stability in this case would be based
on both the fees and charges that the
private organization might be al-
lowed to impose, plus any additional
support forthcoming from the
county under the contract for serv-
ices. For example, in some North
Carolina counties landfills are
owned and operated by private enti-
ties that provide services for county
citizens under a contract with the
county government.

Selecting the Appropriate Wastewater
Management Organization

Choice of a management organiza-
tion must ultimately depend on local
needs and preferences. The type of
management entity required de-
pends upon the maintenance needs
of the septic system (North Carolina
Administrative Code, effective June

30, 1990). The easiest management
system to establish may not neces-
sarily be the one that best serves the
intended purpose. Careful research
and adequate public discussion are
crucial to choosing the most appro-
priate management unit. Technical,

financial, and legal advice should be
obtained early in the process to ade-
quately assess the options. It may be
advisable to choose more than one
type of management entity within a
county.
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Factors to consider in choosing a
management entity include:

@ the ability to provide policy and
management continuity;

@ the ability to charge fees for
service;

O the ability to compel users of the
services to comply with require-
ments of the management plan (such
as service and inspection require-
ments);

O the capacity for maintaining ade-
quate financial responsibility;

QO the ability to shift liability (some
management entities focus all liabil-
ity in one organization, while others
distribute liability among organiza-
tions);

@ the ability to hire and retain
adequately qualified employees.

Public education and participa-
tion in decision making are vital ele-
ments of any wastewater manage-
ment program. The public has a
vested interest and an important role
in wastewater management. Techni-
cal solutions to wastewater prob-
lems are often available. Certain so-
cial and economic obstacles, how-
ever, may limit implementation of
technically sound policies and man-
agement plans. Members of the pub-
lic who should be educated about
and involved in wastewater manage-
ment include homeowners, develop-
ers, public officials, real estate
professionals, and the business
community. Many of these citizens
should also be encouraged to play
an expanded role in wastewater
management decisions. Citizens
may not, however, fully understand
or appreciate the complexity of was-
tewater management alternatives
and problems. Therefore, public
support and cooperation requires an
educated public.

Wastewater management deci-
sions often generate considerable
public interest and potential contro-
versy. Public concerns may be based
on negative attitudes and incomplete

knowledge. Public education and
participation programs are most
effective when based on adequate
understanding of existing public
attitudes and knowledge about the
technical issues and policy alterna-
tives. Such understanding can be
gained through the public participa-
tion process itself. Local leaders
need different types of information
to make wastewater management
decisions that are acceptable to a
majority of local citizens. Better
understanding of how different
segments of the public perceive
management alternatives leads to
more effective technological solu-
tions. Decisions are ultimately
more acceptable to all parties in-
volved if they fully understand the
situation and have opportunities for
participation.

The process of establishing a
management system in a county can
either begin with the local health
department or with those citizens
who will benefit most from the es-
tablishment of a management entity.
These management entities can be
created by county commissioners,
by legislative act, or by petition of
the resident landholders. In any
case, citizen input should be encour-
aged in the process of determining
the scope of the management en-
tity’s territory, powers, and respon-
sibilities. One management entity
could serve residents in an entire
county, or a portion of the county.
Also, several different management
entities could all function within one
area.

More sophisticated wastewater
management will likely come at
some increased cost. The owner of a
septic system may have to pay a
monthly bill similar to those on a
municipal sewer system. Even if the
management entity’s fee structure
employs a user fee and excludes di-
rect costs to the taxpayers, caution
must be exercised to determine
whether the citizens may still be af-
fected indirectly. For instance, if the
management entity is a city or

county, all citizens might assume
some risk for the cost of replacing
failing systems that were not main-
tained properly.

Another potential effect involves
disruption of typical development
patterns in a county if the manage-
ment entity facilitates development
in “unsuitable” areas. Because the
suitability of a septic system site has
often been used as an actual land
use regulation, this could be an im-
portant issue to resolve before estab-
lishing a management entity.

Summary

There is substantial need for more
sophisticated management of both
on-site septic systems and small
community wastewater treatment
and disposal systems. While these
systems are fairly easy to maintain,
it is clear from recent studies that
these systems have not always been
maintained properly. Better
management should facilitate more
extensive use of complex techno-
logical options. There are a number
of institutional management entities
that can be used depending upon the
needs and desires of the county or
local community.

For more information about was-
tewater treatment and disposal
systems, contact your local health
department or your county Exten-
sion office. You may also wish to
obtain Agricultural Extension
Service publication in the AG-439
series, Septic System Options for
Difficulr Sites, which describes a
number of septic tank system modi-
fications and alternatives. Outline of
Alternative Organizational Arrange-
ments for Providing Water and Sew-
erage Services in North Carolina,
published by the Institute of
Government at the University of
North Carolina provides more de-
tailed information on the powers,
authorities, and duties of the institu-
tional wastewater management op-
tions described here. For more infor-
mation on the public participation
process, contact your county Exten-
sion office.
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